Examination of reptilian erythrocytes as models of the progenitor of mammalian red blood cells.
Among the reptile species examined, only loggerhead turtle RBC with their high capacity of anaerobic metabolism and low oxygen uptake possess all the suitable metabolic characteristics as a model for transition from aerobic to anaerobic metabolism of mammalian erythrocytes (RBC). Neither the alligator RBC, which lack a significant level of anaerobic metabolism, nor the savannah monitor lizard RBC with their higher level of temperature-dependent aerobic metabolism, possess all the characteristics suitable as a model for the metabolic evolution of mammalian RBC. In the formation of this metabolic model, no phylogenetic relationships are implied or inferred. The metabolic similarity of loggerhead turtle RBC to mammalian RBC is further indicated by the high activity of the pentose phosphate (PPO4) pathway, as evidenced by the low thermal sensitivity of their oxygen uptake and by their low 14C6O2/14C1O2 ratios. By comparison, although the 14C6O2/14C1O2 ratios of both alligator and monitor lizard RBC are low as compared to loggerhead turtle RBC, only alligator RBC share with loggerhead turtle RBC a low thermal sensitivity of their oxygen uptake. A comparison of hemoglobin concentrations relative to hematocrit for loggerhead turtle, alligator and monitor lizard RBC indicates that RBC hemoglobin concentrations are approximately the same for each of these species. Apart from this similarity, RBC from these three species of reptiles were differentiated in this study with respect to their density and osmotic fragility.